An unidentified, pleomorphic, gram-negative rod (PGNR) bacterium has been isolated from domestic fowl with respiratory disease. The PGNR was isolated in 5% of turkey accessions and 3% of chicken accessions, primarily from the respiratory tract. Preliminary characterization of this organism included reviewing accession records, conducting cultural and biochemical tests, and analyzing cellular fatty acids. The PGNR was also compared with other bacteria capable of inhabiting the avian respiratory system. Biochemical and cellular fatty acid analysis failed to identify the organism, however all 14 isolates were similar.
Respiratory disease has been and continues to be a significant problem for the poultry industry. The large number of primary and secondary agents involved in respiratory disease, including viral, bacterial, mycotic, and parasitic agents, contributes to its complexity. The avian diagnostician is responsible for compiling information from a variety of sources and disciplines and for correlating the respiratory disease with an etiology. The significance of many secondary agents is often uncertain. A pleomorphic gram-negative rod-shaped bacterium is isolated with some frequency from fowl with respiratory disease at California Veterinary Diagnostic Laboratory System (CVDLS) laboratories. This report is a preliminary characterization of this unidentified bacterium.
Materials and methods
Case material. Accessions were submitted to the Fresno and Turlock Branch Laboratories of the CVDLS from July 1, 1990 to July 1, 1991. Accessions consisted of one or more birds submitted for a standard necropsy, including a bacteriologic workup.
Necropsy procedures. A complete necropsy was performed on bird(s) from each accession. Tissues were plated onto 5% sheep blood agar (BA) and MacConkey agar plates and incubated at 37 C in 7.0% CO 2 . When indicated, cultures for mycoplasma were performed. Significance of bacterial isolates was determined based on quality of tissues, quantity and quality of bacterial growth, and consideration of the clinical history. Significant isolates from each case were harvested after 18 hr of growth, mixed with 20% skim milk, and stored at -70 C.
Bacterial strains. Pleomorphic gram-negative rods (PGNRs) were initially identified from necropsy cases based on growth on BA plates, no growth on MacConkey agar plates, Gram's stain reaction and morphology, positive oxidase test, positive ß-galactosidase (ONPG) test, and negative catalase test. Detailed characterization was performed on 14 stored isolates of the PGNR, 1 field isolate of Actinobacillus salpingitidis (obtained from R. Walker, CVDLS), and 6 American Type Culture Collection strains of bacteria encountered in the avian respiratory system (Bordetella avium, Haemophilus paragallinarum, Moraxella anatipestlfer, Pasteurella gallinarum, P. avium, and P. langaa).
Cultural characterization of isolates. Standard methods of cultural and biochemical examination were used: 2 Gram's stain reaction, growth on MacConkey agar, catalase test, oxidase test (1% tetramethyl-p-phenylenediamine dihydrochloride), TSI reaction, ONPG reaction, indole test, urease test, gelatinase test, esculin hydrolysis, omithine decarboxylase test, lysine decarboxylase test, arginine dihydrolase test, nitrate reductase test, and fermentation of arabinose, dulcitol, galactose, glucose, inositol, lactose, maltose, mannitol, salitin, Sorbitol, sucrose, trehalose, and Xylose. Carbohydrate fermentation tubes were incubated for 14 days. Carbohydrate inoculation and subsequent viability were confirmed by subculturing onto BA plates after 5, 10, and 14 days. Media inoculated with Haemophilus sp. and P. avium were supplemented with 50 µg/ml nicotinamide adenine dinucleotide.
Characterization and analysis of cellular fatty acid of isolates. Gas chromatography of cellular fatty acids has been useful in bacterial classification. 4, 5, 7 Related organisms had comparable fatty acid profiles. 6 Whole-cell fatty acids were extracted and analyzed as methyl ester derivatives. a, 8 Recognition of the fatty acid profiles was performed with a model 5898A microbial identification system, b consisting of a model 5890 gas chromatograph equipped with a 5% phenyl-methyl silicone capillary column (0.2 mm by 25 m), a flame ion- ization detector, a model 3392A integrator, a model 7673A were calculated as percentages of the total peak area to elimautomatic sampler, and a model 310 computer. Peaks were inate the effect of inoculum size variation. Similarities were automatically integrated, and fatty acid identities and per-calculated with the generalized similarity coefficient of Gower 3 centages were calculated. Peak area values for each fatty acid and the coefficient based on the Euclidean distance between and Bordetella avium was seen in 5 accessions (11%).
PGNR was the only isolated bacterium in 3 accessions (7%). The predominant histologic lesion noted in the reviewed accessions was fibrinopurulent inflammation of the respiratory tissue.
Characteristics of PGNR. The PGNR colonies (after 18 hr incubation) were l-2 mm in diameter, gray, nonhemolytic, and raised and had entire margins on blood agar plates. Chocolate agar medium failed to yield significant improvement in growth. Optimal growth was obtained at 37 C, slight growth occurred at 30 C and 42 C, and no growth occurred at 25 C. Anaerobic and aerobic growth was obtained, but incubation in 7.0% CO, was optimum. The PGNR was uniformly gram negative, with a distinctive pleomorphic morphology (Fig. 1) . Bacterial cells were predominately rod shaped and of variable size, although tear drop and club-shaped cells were present. Biochemical results of the PGNR and comparisons with control organisms are listed in Table 1 . All the PGNRs gave identical biochemical results and, in addition, were nonmotile, nonfermentive, and nonoxidative.
Cell wall fatty acid analysis. The microbial identification system failed to match the PGNR fatty acid profiles with any reference strains in the computer library. Similar fatty acid profiles were obtained for all PGNRs tested. The 5 major fatty acids and their re- 
Results
Isolation of PGNR. The PGNR was isolated from 74 sites in 45 accessions from July 1, 1990 to July 1, 1991. Thirty of the accessions were turkeys, 11 were chickens, and 1 accession each was a chukar, partridge, pheasant, and pigeon. During this period, CVDLW Fresno and CVDLS/Turlock received 596 turkey necropsy accessions and 337 chicken necropsy accessions. The isolation rate of PGNR was 5% in turkeys and 3% in chickens. The respiratory tract accounted for 86% of the isolation sites, which included trachea (21 isolations), air sac (18 isolations), lung (13 isolations), and sinus (12 isolations). The heart and conjunctiva were the sites of 2 isolates, and the spleen, liver, yolk sac, abscess, bone, and joint each had 1 isolation. Fortytwo accessions (93%) had concurrent bacterial agents present. Escherichia coli was present in 41 accessions (91%) Mycoplasma spp. (M. gallisepticum, M. meliagridis, and M. synoviae) were present in 12 accessions (27%), Pasteurella sp. was present in 8 accessions (18%), spective percentage of the total peak area of the PGNR and control organisms are listed in Table 2 . Identification of straight and branched-chain fatty acids is expressed as the number of carbon atoms followed by the number of double bonds and separated by a colon (e.g., 16:0). Hydroxy fatty acids are followed by a number marking the position of the hydroxyl group (e.g., 17:0 iso 30H). Cyclopropane fatty acids are followed by the designation cycle (e.g., 17:0 cycle). Structurally similar fatty acids that cannot be resolved are expressed as "summed" or "sum in." The dendrograms of the PGNRs show a relatedness among the PGNRs at the genus, species, and subspecies level with Euclidian distances of less than 25, 10, and 6, respectively (Fig. 2 ).
Discussion
The PGNR was found primarily in turkeys and chickens, although other avian species were occasionally involved. The preponderance of isolations from turkeys and chickens likely reflected the submissions to the laboratories. The respiratory system was the most frequent site involved, with only occasional systemic involvement. A minor role was tentatively assigned to the PGNR based on the concurrent isolation, in the majority of the accessions, of different bacteria known to be involved in respiratory disease. Fibrinopurulent exudation observed in the tissues was not attributed to the PGNR but was probably a result of the more significant pathogens. The specific role the PGNR represents in respiratory disease was not determined from the review of the accessions presented here.
Identification of the PGNR was not possible. Pleomorphic morphology by Gram's stain is characteristic of the PGNR and is considerably different than that of any of the other bacterial species examined. Both biochemical characterization and cell wall fatty acid analysis indicated that all PGNR isolates were similar. Cell wall fatty acid analysis suggested a possible relationship between the PGNR and Moraxella anatipestifer (P. anatipestifer), but this analysis involved only the 2 major fatty acids. The biochemical pattern of the PGNR was different than M. anatipestifer on several key tests. Generally, PGNRs were unreactive in biochemical tests.
Further study is needed to determine the specific role of the PGNR in avian respiratory disease. Experimental inoculation of birds with the PGNR alone and in combination with other agents would provide information on significance. Normal birds should be cultured to determine if the PGNR is part of the normal flora. Determination of the mole percent of guanine plus cytosine content of PGNR and DNA homology studies with known taxonomic groups is needed to aid in taxonomic placement of this organism.
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